Everolimus synergizes with gefitinib in non-small-cell lung cancer cell lines resistant to epidermal growth factor receptor tyrosine kinase inhibitors.
Epidermal growth factor receptor tyrosine kinase inhibitor (EGFR-TKI) therapy is considered as one of the most important treatments for patients with advanced non-small-cell lung cancer (NSCLC). However, not all patients benefit from this therapy because of primary or acquired resistance, both of which are usually caused by the activation of alternative signaling pathways. Thus, a combination of different signaling pathway inhibitors is a promising strategy. We used the mammalian target of rapamycin (mTOR) inhibitor everolimus in combination with gefitinib in NSCLC cell lines to analyze the efficacy of this combination regimen and the underlying molecular mechanism. Acquired gefitinib-resistant cell lines, together with EGFR wild-type and mutant primary gefitinib-resistant NSCLC cell lines, were treated with everolimus alone, gefitinib alone, or the combination of the two drugs, and the effects were evaluated using cell proliferation assays. The effects of everolimus and gefitinib on the EGFR pathway in NSCLC cell lines were determined by Western blot analysis. Combined treatment resulted in synergistic antitumor effects in gefitinib-resistant cells A549 and H1975. The combination index (CI) of cells increased with increasing dose of everolimus. Everolimus demonstrated no apparent inhibition of phosphorylated Akt (p-Akt) and phosphorylated p44/42 MAPK (p-MAPK) in H1650 cells. Additionally, in gefitinib-resistant cell lines, the combination of gefitinib and everolimus not only showed stronger inhibition of phosphorylated mTOR and phosphorylated p70S6K expression than either drug alone but also reduced the levels of p-Akt and p-MAPK in both cell lines. Our data showed that the combination of everolimus and gefitinib exhibits dose-dependent synergism in primary and acquired gefitinib-resistant NSCLC cells. Thus, a preclinical rationale exists for the use of everolimus to enhance the efficacy of gefitinib in EGFR-TKI-resistant patients with NSCLC.